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Perceived environmental housing quality and
wellbeing of movers
S Kahlmeier, C Schindler, L Grize, C Braun-Fahrländer
Abstract
Study objective—To examine whether
changes in environmental housing quality
influence the wellbeing of movers taking
into account other dimensions of housing
quality and sociodemographic factors.
Design—Cross sectional telephone survey.
Associations between changes in satisfac-
tion with 40 housing quality indicators
(including environmental quality) and an
improvement in self rated health (based
on a standardised question) were analysed
by multiple logistic regression adjusting
for sociodemographic variables. Objective
measures of wellbeing or environmental
quality were not available.
Setting—North western region of Switzer-
land including the city of Basel.
Participants—Random sample of 3870
subjects aged 18–70 who had moved in
1997, participation rate 55.7%.
Results—A gain in self rated health was
most strongly predicted by an improved
satisfaction with indicators related to the
environmental housing quality measured
as “location of building” (adjusted odds
ratio (OR) =1.58, 95% confidence intervals
(CI) =1.28, 1.96) and “perceived air qual-
ity” (OR=1.58, 95% CI=1.24, 2.01) and to
the apartment itself, namely “suitability”
(OR=1.77, 95% CI=1.41, 2.23), “relation-
ship with neighbours” (OR=1.46, 95%
CI=1.19, 1.80) and “noise from neigh-
bours” (OR=1.32, 95% CI=1.07, 1.64). The
destination of moving and the main
reason to move modified some of the asso-
ciations with environmental indicators.
Conclusion—An improvement in per-
ceived environmental housing quality was
conducive to an increase in wellbeing of
movers when other dimensions of housing
quality and potential confounders were
taken into account.
(J Epidemiol Community Health 2001;55:708–715)
In many cities in developing countries, inad-
equate housing, lack of sanitation, dampness or
overcrowding endanger the health of inhabit-
ants, especially among economically disadvan-
taged groups.1 2 In industrialised countries too,
relations between housing quality and health
were reported. A large body of research focused
on specific aspects of housing quality like, for
example, dampness and specific health out-
comes such as respiratory health.3 4 Others
applied a broader concept of housing quality
and/or more general concepts of health. For
example, Haan et al demonstrated that resi-
dence in a poor neighbourhood was associated
with an approximately 50% increase in mor-
tality compared with a non-poverty area.5 Yen
and Kaplan showed that living in low social
environments was associated with both, an
increased risk of death6 and decreased self
rated health.7 They also reported an increase in
depressive symptoms. Malmström et al found
an association between neighbourhood socio-
economic environment and self rated health as
well.8 Mackenbach et al showed that the
presence or absence of housing problems was
associated with both ill and excellent health,
respectively.9 A body of research focused on the
impact of housing quality on health and
wellbeing among the elderly, showing associa-
tions with mortality,10 with diVerent measures
of wellbeing,11 with life satisfaction and happi-
ness,12 and with self rated health.10 13 In many of
these studies self rated health has served as a
useful summary measure of general wellbeing:
it is associated with morbidity14 15 and mor-
tality,16 as well as with the use of physician
services,17 and with mental health.18 In addi-
tion, self rated health also reflects aspects of
social role, self image,19 and perceived control.20
Because of the growing body of evidence
relating housing quality to wellbeing and
health, the issue has been politically recognised
in industrialised countries too.21–23 This re-
sulted in initiatives like the Healthy Cities
Project, which was developed in 1986 to apply
the Health for All principles at the local level in
urban settings.24 One of the qualities a Healthy
City should aim to provide is a high quality
physical environment, including housing qual-
ity.
Most of the studies on housing quality,
health and wellbeing focused either on very
specific single aspects such as dampness and
asthma, not allowing conclusions on the overall
impact of housing quality on general wellbeing
or on proxy measures (like “poverty”) or sum-
mary indicators of housing quality (like “pres-
ence or absence of housing problems in
general”). But the question arises as to which
of the diVerent aspects of the complex
construct “housing quality” are influential for
the general wellbeing of citizens.7 8 The envi-
ronmental quality of the housing surroundings
may be an important component and in the
public debate, environmental housing quality is
often cited as the main driving force for subur-
banisation processes.25 Within a detailed set of
indicators for diVerent dimensions of housing
quality, we therefore focused on indicators of
environmental housing quality such as per-
ceived noise and perceived air quality. Applying
a more general concept of health, we studied if
changes in these indicators were predictive of
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changes in self rated health as measure of well-
being among movers in Switzerland after
adjusting for changes in other indicators of
housing quality (for example, relating to the
apartment itself or to infrastructure) and
potential sociodemographic confounders.
Methods
The study was carried out in the north western
region of Switzerland including the city of
Basel with approximately 200 000 inhabitants.
The north western region of Switzerland
encompasses an area extending approximately
30 kilometres east and south of Basel with
roughly 345 000 inhabitants. In summer 1998,
a random sample of 3870 non-institutionalised
adults, aged 18 to 70 years, with Swiss citizen-
ship or permanent residence permit who had
moved once in 1997 either within the city of
Basel or out of the city of Basel into the north
western region of Switzerland was drawn from
the population registry. As this registry con-
tains complete information on address
changes, eligible persons could be traced. The
random sample, stratified by type of mover
(within the city compared with out of the city),
was drawn in two stages: firstly, households
were selected and secondly, the interview part-
ner within each household was determined.
Specially trained interviewers performed the
standardised telephone interviews in August
and September 1998. For 653 persons (16.9%)
no valid phone number was available, 374 per-
sons (9.6%) declined to participate, 282
persons (7.3%) did not live at the recorded
address anymore, 223 persons (5.8%) could
not be contacted during the whole interview
period within up to 20 attempts, and 181 per-
sons (4.7%) could not be interviewed because
of other reasons (for example, language).
Information was thus obtained from a total of
2157 subjects (55.7%).
The questionnaire was based on existing
questionnaires,26–28 and pretested in a smaller
sample. The study was introduced to the
participants as a survey on the reasons for
moving, the issues presented here were not
mentioned. Demographic and socioeconomic
information as a potential source of bias was
collected on sex, age, household composition,
monthly household income, education, and
type of moving (details see table 1). Next, par-
ticipants were asked an open question about
the main reason for moving. Answers were
noted literally and then, according to pre-
scribed rules, assigned to five main categories:
(1) “apartment” (for example, too small/big/
expensive), (2) “personal reasons” (for exam-
ple, aging, marriage), (3) “neighbourhood”
(for example, not suitable for children, prob-
lems with neighbours or owner of the house,
dirt, no parking space), (4) “environment” (for
example, perceived noise or air quality, traYc,
not enough green) and (5) “political or social
reasons” (for example, school quality, taxes).
This question was answered by 2000 partici-
pants. For the analyses, the reasons to move
were dichotomised into “environmental
reasons” (categories 3 and 4) and “other
reasons” (categories 1, 2 and 5). Participants
were then asked about their present self rated
health and the change in self rated health was
assessed with the question: “And how is that in
comparison to your former residence. Do you
now feel in general better, about the same or
worse?”. Furthermore, they had to assess 40
indicators of housing quality both for their
former and their present residence. Besides the
environmental quality, these indicators re-
garded the apartment itself, infrastructure and
community services as well as educational and
leisure time opportunities. A complete list of all
indicators is given in figure 1. The Swiss school
grading scale being familiar to everyone living
in Switzerland, with grades from 1 to 6, was
used for the assessment (1=very bad, 6=very
good, 4=suYcient, half grades were allowed).
ANALYSES
The change in self rated health was used as
outcome measure. It was dichotomised into the
categories “improved” and “not improved”
(the latter including “no change” and the small
group reporting a deterioration). For each of
the 40 housing quality indicators the diVerence
between the actual and the former residence
was calculated and likewise dichotomised into
“improved” and “not improved”. Out of the
2157 respondents, 13 had missing values in the
outcome variable. For 1961 subjects we had
complete information on outcome and all
sociodemographic variables. However, answers
were missing on some of the housing quality
indicators. But for none of the 40 indicators,
subjects with missing information diVered sig-
nificantly from those with no improvement as
far as changes in self rated health were
concerned. Therefore, missing values were
coded as “not improved” in order not to reduce
the sample size further. The multivariate
analyses were thus based on a total of 1961
subjects.
Descriptive analyses
The data were first analysed by means of cross
tabulations of the change in self rated health
(improved/not improved) by socio-
demographic variables and by the diVerences
in the housing quality indicators (improved/not
improved). The degree of heterogeneity across
subgroups was evaluated with the ÷2 test and
the odds ratios for the cross tabulations were
estimated using logistic regression.
Dimensions of housing quality
Next, we performed a factor analysis (varimax
rotation).29 The indicators could be grouped
into eight dimensions of housing quality
(factors).To study the relative importance of
these diVerent housing quality dimensions as
potential determinants of the change in self
rated health (dependent variable), a logistic
regression analysis was performed, including
the standardised factor scores along with the
sociodemographic covariates sex, age, house-
hold composition, household income, educa-
tion, and type of moving.
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Logistic regression of individual housing quality
indicators
Subsequently, we evaluated which of the 40
single indicators were most influential for a
change in self rated health. Starting from a
logistic regression model including the socio-
demographic covariates and all 40 housing
quality indicators, we eliminated indicators
with p values >0.20. This resulted in a final
model with 14 indicators (question verbatim
see appendix).
Logistic regression in subgroups
To investigate whether associations between
changes in self rated health and changes in
“environmental” housing quality indicators
were diVerent between those who moved
within the city as compared with those who
moved out of the city or between those who
moved for “environmental reasons” compared
with those who moved for “other reasons”, we
ran stratified logistic regression analyses. EVect
modification was evaluated with the ÷2 test for
heterogeneity of estimates. With the same
approach, we also studied whether moving
from a multiple dwelling into a single family
home, or owning the house or apartment since
having moved modified the associations. The
statistical software package SYSTAT 7.030 was
used to perform the analyses.
Results
The majority of the subjects (1230 of the 2144
participants, 57.4%) stated that in general their
self rated health had improved compared with
their former residence. Some 829 subjects
(38.7%) reported no change and only a
proportion of 3.9% (85 participants) reported
a deterioration. An overview of the socio-
demographic characteristics of the sample and
of the associations with an improved self rated
health since having moved is given in table 1.
Subjects who had moved out of the city,
women, respondents with a middle education,
respondents (two or more) with children and
the 46 to 60 year olds were more likely to state
that, in general, their self rated health had
improved since they had moved. As also shown
in table 1, some diVerences across socio-
demographic subgroups were also found re-
garding the main reason to move: “environ-
mental reasons” were mentioned more often by
persons having moved out of the city, partici-
pants with children, participants with low or
middle education, and in the age groups over
30.
DIMENSIONS OF HOUSING QUALITY AND
IMPROVED SELF RATED HEALTH
A factor analysis was performed to study
groupings of the 40 indicators. Figure 1 shows
the eight dimensions of housing quality having
been identified. The label assigned to each fac-
tor intends to describe the respective dimen-
sion (fig 1). The presented model explained
48.7% of the total variance in the 40 indicators.
Improved self rated health was most strongly
associated with an improved satisfaction with
the two dimensions directly relating to the
dwelling, namely the dimension “Apartment or
building” (adjusted OR 1.55; 95% CI 1.40,
1.71) and the “Apartment related social
components” (1.52; 1.37, 1.67), followed by an
Table 1 Sociodemographic characteristics of the sample, association with an improved self rated health (SRH) since
having moved and frequency of environmental reasons as main reason to move (n=2144)
Total Improved SRH since having moved
Main reason to move
Environmental*
p‡number % number % OR 95% CI number† %
Total 2144 100.0 1230 57.4 428 21.4
Sex
Men 1022 52.3 555 54.3 1.00 208 21.8
Women 1122 47.7 675 60.2 1.27 1.07, 1.51 220 21.1 0.709
Age (y)
18–30 796 37.1 439 55.2 1.00 120 16.3
31–45 930 43.4 528 56.8 1.07 0.88, 1.29 209 23.8
46–60 321 15.0 204 63.6 1.42 1.09, 1.85 78 26.3
61–70 97 4.5 59 60.8 1.26 0.82, 1.94 21 24.1 <0.001
Household composition
single adult 700 32.7 388 55.4 1.00 134 20.7
2+ adults without children 901 42.0 501 55.6 1.01 0.83, 1.23 158 18.7
2+ adults with children 481 22.4 300 62.4 1.33 1.05, 1.69 120 26.5
single adult with children 62 2.9 41 66.1 1.57 0.91, 2.71 16 28.6 0.006
Household income
<3000 SFr 189 8.8 111 58.7 1.00 36 21.2
3000 to 4999 SFr 472 22.0 269 57.0 1.22 0.86, 1.74 93 21.6
5000 to 7499 SFr 564 26.3 331 58.7 1.14 0.87, 1.49 126 24.0
7500 to 9999 SFr 341 15.9 199 58.4 1.22 0.94, 1.58 62 18.7
>10000 SFr 398 18.6 214 53.8 1.21 0.90, 1.61 74 19.6 0.370
missing 180 8.4
Education
high 891 41.6 475 53.3 1.00 153 18.7
middle 1074 50.1 650 60.5 1.34 1.12, 1.61 236 23.4
low 164 7.6 96 58.5 1.24 0.88, 1.73 37 23.4 0.040
missing 16 0.7
Type of moving
within the city 1011 47.2 539 53.3 1.00 174 18.8
out of city 1133 52.8 691 61.0 1.37 1.15, 1.63 254 23.7 0.008
*Compared with “other reasons”; includes the categories “environment” (for example, noise, traYc, not enough green) and “neigh-
bourhood” (for example, suitability for children, problems with neighbours, dirt). †Based on a total of 2000 answers on the main
reason to move. ‡÷2 test.
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improved assessment of the dimension “Envi-
ronment” (1.47; 1.33, 1.63) and aspects relat-
ing to “Leisure time” (1.39; 1.25, 1.55). An
increased satisfaction with the dimensions
“Suitability for children” (1.24; 1.04, 1.48),
“Community services” (1.17; 1.06, 1.29),
“Infrastructure” (1.16; 1.04, 1.28) and “Cul-
tural and social life” (1.12; 1.01, 1.24), respec-
tively, showed weaker associations with an
improvement in self rated health since having
moved.
INDIVIDUAL HOUSING QUALITY INDICATORS AND
IMPROVED SELF RATED HEALTH
Table 2 shows the odds ratios for an improved
self rated health associated with a higher satis-
faction with the remaining 14 single indicators
(out of the originally 40, see appendix) since
having moved. The indicators are grouped
according to the results of the factor analyses
(see fig 1).
In the multivariate analyses, all associations
were weaker than in the bivariate analyses and
some associations even became borderline or
non-significant. Nevertheless, five indicators
remained significantly associated with an
improved self rated health: In addition to the
two “environmental” indicators “location of
the building” and “perceived air quality” these
included “suitability of the apartment”, “rela-
tionship with neighbours” and “perceived
noise from neighbours”.
ENVIRONMENTAL HOUSING QUALITY INDICATORS
AND IMPROVED SELF RATED HEALTH IN
SUBGROUPS
Subsequently, we investigated if the associa-
tions with the two “environmental” indicators
“perceived air quality” and “location of the
building” were modified by the main reason to
move, the type of moving or whether partici-
pants had moved from a multiple dwelling into
a single family home or had become a house
owner. In table 3, the results of the stratified
logistic regression analyses are presented.
Among the less than 15% of participants
who had moved into a single family home,
improved self rated health was more strongly
associated with a more favourable assessment
of the “perceived air quality” than among the
remaining subjects. Becoming a house owner
did not change the associations materially,
moreover the respective subgroup was small
(results not shown).
“Type of moving” also modified the associ-
ation with “perceived air quality”: among sub-
jects having moved out of the city, the odds
ratio between an improvement in self rated
health and a higher satisfaction with this
indicator was twice as high as among within
city movers. This association was also stronger
in participants who had moved mainly for
environmental reasons but it was still statisti-
cally significant among those who had moved
for other reasons.
Figure1 Results of the factor analysis: eight dimensions of housing quality with the corresponding variables and factor loads (in parentheses) (n = 2157).
Suitability for children
• suitability of surroundings for children (0.85)
• suitability of surroundings for teenagers (0.80)
• institutionalised day care (0.62)
• private day care (0.56)
• school/kindergarten (0.75)
• availability of playgrounds (0.79)
• way to school (0.50)
Environment
• perceived air quality (0.61)
• perceived traffic noise (0.76)
• location of the building (0.50)
• negative effects of traffic (0.75)
• perceived noise from airplanes (0.41)
Leisure time
• equipment with parks/free spaces (0.61)
• "green" neighbourhood (0.58)
• sports facilities (0.68)
• security of surroundings (0.40)
• parking spaces (0.56)
• supply/security of bicycle lanes (0.55)
• supply/security of pavements (0.40)
Infrastructure
• facilities for daily shopping needs (0.73)
• postal offices/banks (0.72)
• medical supply (0.61)
• supply with public transport (0.65)
• way to work (0.41)
Apartment or building
• comfort of apartment (0.77)
• suitability of the apartment (0.61)
• condition of the apartment (0.83)
• condition of the building (0.77)
Cultural and social life
• cultural life (0.63)
• possibilities to go out (0.78)
• organised home care (0.41)
• possibilities for adult education (0.60)
• clubs/associations (0.49)
• meeting places/community centres (0.51)
Community services
• waste removal (0.65)
• maintenance of streets (0.65)
• cleanliness of surroundings (0.44)
Apartment related
social components
• rent/mortgage (0.61)
• relationship with neighbours (0.63)
• noise from neighbours (0.46)
Table 2 Association between an improved satisfaction with housing quality indicators at
the new residence and an improvement in self rated health (SRH) since having moved
Improved satisfaction with:*
Total
(n=2144)
Improved SRH since having moved
(n=1961)
Unadjusted Adjusted‡
number % OR 95% CI OR 95% CI
Environment†
location of the building 1292 60.3 2.64 2.21, 3.15 1.58 1.28, 1.96
perceived air quality 1237 57.7 2.38 2.00, 2.84 1.58 1.24, 2.01
Apartment or building†
suitability of the apartment 1352 63.1 2.81 2.35, 3.37 1.77 1.41, 2.23
comfort of the apartment 1414 66.0 2.18 1.82, 2.61 1.26 0.98, 1.62
condition of the apartment 1225 57.1 2.07 1.74, 2.47 1.19 0.95, 1.50
Apartment related social components†
relationship with neighbours 951 44.4 2.30 1.93, 2.75 1.46 1.19, 1.80
perceived noise from neighbours 993 46.3 2.26 1.90, 2.70 1.32 1.07, 1.64
rent/mortgage 936 43.7 1.49 1.25, 1.77 1.16 0.95, 1.42
Suitability for children†
institutionalised day care 101 4.7 2.22 1.41, 3.49 1.45 0.84, 2.48
Cultural and social life†
clubs/associations in neighbourhood 455 21.2 1.93 1.55, 2.41 1.28 0.99, 1.65
Community services†
cleanliness of the surroundings 1050 51.0 2.16 1.82, 2.58 1.24 0.99, 1.56
Infrastructure†
medical supply 412 19.2 1.49 1.19, 1.86 1.23 0.93, 1.62
facilities for daily shopping 615 28.7 1.33 1.10, 1.61 1.22 0.96, 1.54
Leisure time†
supply/security of sidewalks 640 29.9 2.01 1.65, 2.44 1.21 0.96, 1.54
*Compared with “not improved”. †Grouping and labels derived from the factor analysis as shown
in figure 1. ‡Adjusted for all indicators presented and for sex, age, household composition and
income, education, and type of moving.
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When the analyses were stratified by type of
moving and by main reason to move, the
association between improved self rated health
and a higher satisfaction with the “location of
the building” was found in both types of mov-
ers, being slightly stronger in those who had
moved within the city for environmental
reasons. The association with an improved
assessment of air quality on the other hand was
only found in subjects who had moved out of
the city. It was stronger in those having moved
out of the city for environmental reasons but
still remained significant in those with other
reasons.
Discussion
Our results show that even in an economically
well to do country like Switzerland, a higher
satisfaction with the environmental quality of
the new housing surroundings was associated
with an improved well being of movers when
other dimensions of housing quality and
potential sociodemographic confounders were
taken into account even if the subjects had not
moved for environmental reasons.
IMPORTANCE OF DIFFERENT DIMENSIONS OF
HOUSING QUALITY
We found that the satisfaction with the
environmental housing quality, with the apart-
ment and with the apartment related social
environment were more strongly associated
with wellbeing, than were infrastructure indica-
tors, the suitability for children, and the
cultural and social life. Only a limited number
of previous studies are available to compare
these findings with. Most of them either
focused on specific aspects of housing quality
and health3 4 or used diVerent outcome or
exposure measures. Van Poll found that
subjective health (based on reported symp-
toms) was associated with dwelling satisfaction
but not with neighbourhood satisfaction.31
Lawton found rather similar associations be-
tween a perceived positive change in one’s life
(including health) and interviewer rated ambi-
ence of the dwelling, dwelling maintenance and
neighbourhood quality.11
The relative importance of diVerent dimen-
sions of housing quality varies probably across
diVerent cultures and social groups. Even
though our finding seems plausible, the issue
remains complex. Some of the dimensions and
respective indicators of housing quality in our
study whose associations with an improved self
rated health were borderline significant would
certainly deserve further investigation. It is also
interesting to note that an improved relation-
ship with neighbours and less perceived noise
from neighbours, reflecting the apartment
related social environment, seem to be just as
important for an improved wellbeing of movers
as the physical characteristics of the apartment
itself.
ENVIRONMENTAL HOUSING QUALITY INDICATORS
As our research question focused on the
environmental housing quality we explored this
dimension in more detail. The perception of
the two “environmental” indicators “location
of the building” and “perceived air quality”
probably diVered somewhat between individu-
als and we suppose they stand for two slightly
diVerent aspects of the residential environ-
ment. None the less, both indicators were
Table 3 Associations between an improvement in self rated health since having moved and an improved satisfaction with
the “perceived air quality” and the “location of the building” in diVerent subgroups of movers
number
Perceived air quality Location of the building
OR* 95% CI ÷2† OR* 95% CI ÷2†
Total sample 1961 1.58 1.24, 2.01 1.58 1.28, 1.96
Moved into single family home 1944
yes 268 3.28 1.46, 7.38 1.16 0.61, 2.22
no 1676 1.44 1.11, 1.87 p=0.06 1.69 1.34, 2.12 p=0.28
Type of moving 1961
out of the city 1028 2.27 1.61, 3.20 1.56 1.15, 2.12
within the city 933 1.19 0.83, 1.70 p=0.01 1.58 1.16, 2.15 p=0.95
Main reason to move 1825
environmental reason‡ 390 2.28 1.20, 4.31 1.89 1.05, 3.39
other reasons 1435 1.38 1.05, 1.83 p=0.16 1.58 1.23, 2.02 p=0.58
Type of moving and main reason to move 1825
Moved out of the city
environmental reason‡ 230 4.58 1.76, 11.89 1.89 0.84, 4.26
other reason 739 1.81 1.22, 2.69 p=0.08 1.55 1.09, 2.22 p=0.66
Moved within the city
environmental reason‡ 160 1.08 0.37, 3.13 3.63 1.20, 11.03
other reason 696 1.18 0.77, 1.80 p=0.88 1.48 1.03, 2.12 p=0.13
*Final logistic regression model adjusted for sex, age, household composition and income, education, type of moving and all indi-
cators presented in table 2. †÷2 test for heterogeneity of estimates. ‡Including the categories “environment” (for example, noise, traf-
fic, not enough green) and “neighbourhood” (for example, suitability for children, problems with neighbours, dirt).
KEY POINTS
x Housing quality and wellbeing are key
issues on political agendas of developing
as well as developed countries.
x This study presents an analysis of a
detailed set of indicators of housing qual-
ity, focusing on environmental housing
quality.
x An improved wellbeing of movers was
associated with a higher satisfaction with
environmental housing quality and the
apartment.
x The positive association with environ-
mental indicators was persistent in par-
ticipants who had moved for other than
environmental reasons.
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clearly grouped in the same factor “environ-
ment”.
The rather global environmental indicator
“location of the building” seems to reflect
diVerent aspects in the more immediate neigh-
bourhood as next to the association with envi-
ronmental indicators it was also weakly corre-
lated with, for example, suitability for children,
commuting related indicators, supply with
infrastructure, and social characteristics of the
neighbourhood (however, correlation coeY-
cients were all below 0.3). This indicator was
associated with an improved wellbeing of mov-
ers irrespective of the destination or reason of
moving. The immediate neighbourhood there-
fore seems to be of general importance even
though we found an indication that a positively
perceived change in this indicator may be more
important for an improved wellbeing among
subjects who had moved within the city for
environmental reasons.
The indicator “perceived air quality” does
not entirely reflect the objectively measurable
air quality. This indicator should rather be
understood as a qualitative evaluation that was
also associated with other indicators of envi-
ronmental quality such as greenness of sur-
roundings as well as noise and negative eVects
of traYc. It can therefore also be interpreted as
a proxy for “environmental quality” in a more
general sense. The restriction of the association
between the “perceived air quality” and
wellbeing to subjects who had moved out of the
city is therefore of relevance for the ongoing
debate on the reasons of suburbanisation in
Switzerland.25 As no information on objective
measures of environmental quality was avail-
able, we cannot determine from our data
whether this reflects a real diVerence in the
environmental quality between city and sur-
rounding areas or just diVerent perception
between within city movers and out of city
movers. That the former is true is suggested by
the fact that air pollution was rather uniform
within the city of Basel32 while somewhat lower
concentrations were found at sites surrounding
the city.33 Thus, the observation of a stronger
association among subjects who had moved out
of the city supports our interpretation of a
change in satisfaction with the “perceived air
quality” as reflecting a real diVerence in the
environmental quality, as the achievable degree
of perceived improvement was likely to be
greater among those subjects.
That among the environmental indicators,
an improved satisfaction with “perceived air
quality” was most predictive of an improved
self rated health certainly also reflects the cur-
rent political and public debate. In Switzer-
land, air quality has been a main issue for sev-
eral years while, for example, noise has received
less public attention so far.
TYPE OF MOVING
Having moved into a single family home also
increased the association between an improved
self rated health and a better assessment of
“perceived air quality”. However, the increase
was only borderline significant and we suspect
that having moved into a single family home
was less influential than having moved out of
the city, as only 14.9% of the total sample and
23.1% of the out of city movers actually moved
into a single family home.
METHODOLOGICAL CONSIDERATION
A number of aspects are of relevance for the
interpretation of the results. Firstly, it should
be noted that even though the response rate
was not particularly high participation bias
does not seem to be a problem in our study. In
most cases, non-participation was attributable
to technical reasons. A comparison with data
from the statistical oYce of the canton of Basel
regarding sex, age, nationality, and type of
moving showed that our sample was represen-
tative of the base population except for
non-Swiss participants who were slightly un-
derrepresented, especially in the older age
groups. The educational level seemed to be
rather high compared with the general Swiss
population.34 However, it was to be expected
that the sample might contain more subjects
with a higher socioeconomic status. Inhabit-
ants with lower education and income, espe-
cially foreigners, are more likely to have
diYculties in finding new residences.35–37
As shown in the factor analysis, certain clus-
ters of interdependent housing quality indica-
tors were found in our data. Collinearity can
lead to diYculties in separating the eVects of
individual indicators in a multiple regression
analysis. This is a possible explanation for the
observed weakening of the associations in the
multivariate analyses. However, only one corre-
lation between the 14 indicators in the final
regression models exceeded 0.50 (suitability
and comfort of the apartment: 0.51) and only
six were above 0.30. Nevertheless, five associa-
tions remained significant in the multivariate
analyses.
The simultaneous collection of the infor-
mation on former and present housing quality
may be a source of measurement error leading
to an overestimation of the associations pre-
sented if recall bias has the same direction for
prior housing quality and prior self rated
health. Marans concluded however that biases
introduced by dissonance reduction (that is,
the tendency to avoid conflict between past
action and current feelings) were not very large
and that they applied rather to general evalua-
tions than to assessments of specific attributes
as presented here.38 Francescato proposed to
use relative degrees of satisfaction as done in
this study.39 Moreover, as the recall period in
our study was relatively short, we consider it as
unlikely that recall bias may have been a major
source of error.
Whereas “self rated health” is a useful sum-
mary measure to study a more general concept
of health, its global and subjective character
does not permit us to determine which aspects
of wellbeing—physical, psychical or social—are
most aVected by perceived improvements in
the housing quality. Unfortunately, additional
information on objective health measures to
explore this issue further were not available.
Housing quality and wellbeing 713
www.jech.com
Thus, we also could not control for a change in
morbidity or for a decline in functional ability
in our subjects, factors that have been shown to
influence self rated health.18 40 41 However, we
consider changes in objective health rather as a
possible intermediate step than as a potential
confounder having influenced the choice of the
new residence, particularly as only a small pro-
portion of participants reported a deterioration
in self rated health and less than 1% mentioned
health and/or aging as main reason to move.
Even though the cross sectional design of
this study does not allow for causal inference, it
must be noted that we assessed the change in
self rated health and the change in perceived
housing quality since having moved, reflecting
thus a time interval. So far, only very few lon-
gitudinal studies on changes in the satisfaction
with housing quality in a broader sense and
subsequent changes in wellbeing have been
carried out. The few available studies included
diVerent age groups and used diVerent de-
pendent variables and indicators for housing
quality than our study.7 11–13 Despite our own
and a few other results suggesting a causal rela-
tion of housing quality on wellbeing, additional
longitudinal studies with population based
samples covering wider age ranges and using
more detailed sets of indicators for housing
quality are needed to further elucidate tempo-
rality.
Mackenbach and coworkers showed in a
cross sectional study that housing problems
decreased the probability of excellent self rated
health.9 They suspected that this association
might be an artefact of a propensity to
complain because they used few general
indicators to measure such a complex con-
struct as “housing quality”.42 It seems unlikely
that the specific and plausible patterns of the
reported associations in our study are merely
an artefact of general negativism because we
used a large set of indicators and individual
answering patterns varied substantially. It must
also be kept in mind that all subjects in our
study had moved and had done so within the
same time frame. Therefore, the results cannot
be confounded by a “honeymoon” reaction
after a change in residence within a subsample.
On the other hand, a general improvement in
life satisfaction after voluntary moving that
might be present in the whole sample cannot
explain the heterogeneity of associations across
various subgroups of movers. Certainly, subjec-
tive assessments of the environment are
influenced by personal characteristics as well as
by beliefs, emotions, and behavioural inten-
tions.39 43 The individual response to an adverse
environmental situation depends also on ap-
praisal of the source and on, for example, con-
trollability and predictability of the stressor.44
Nevertheless, if the impact of housing quality
on residents’ wellbeing is the target of interest,
individual perception is the driving force and
should therefore be of interest despite these
limitations, unless one is willing to state that
“the expert knows better”.
In conclusion, our results add to the under-
standing of a complex issue even though we
could not entirely clarify which factor of the
housing environment was most influential for
an improved wellbeing of movers. However, we
showed that perceived environmental quality is
an important predictor of well being of citizens.
Moreover, the significant associations between
perceived improvements in the two environ-
mental indicators “location of the building”
and “perceived air quality” and an improved
wellbeing in participants who had not moved
for environmental reasons certainly deserve
attention. Further longitudinal studies on
changes of wellbeing should therefore take
moving, motivations to do so and subsequent
changes in satisfaction with environmental
housing quality into account.
Appendix: Question verbatim of the 14
housing quality indicators in the final
model (table 2)
We are now going to name diVerent aspects regarding
the housing quality and quality of life and ask you again
to give grades between 1 and 6, first for your present and
afterwards for your former residence. 1 is the worst, 6
the best grade, 4 is suYcient, half grades may be given.
x air quality (present)/(former)
x noise from neighbours (present)/(former)
x cleanliness of the surroundings (present)/(former)
x comfort of the apartment (size, facilities) (present)/
(former)
x level of the rent or mortgage (present)/(former)
x suitability of the apartment referring to your needs
(present)/(former)
x condition of the apartment (present)/(former)
x location of the building referring to your needs (cen-
tral or quite, green surroundings, etc) (present)/
(former)
x relationship with neighbours (present)/(former)
x facilities for daily shopping needs close by (present)/
(former)
x medical supply, hospitals, pharmacies (present)/
(former)
x institutionalised day care (present)/(former)
x clubs/associations in the surroundings regarding your
needs (present)/(former)
x supply and security of pavements (present)/(former)
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